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Demonstration of T200 on Human Langerhans Cell Surface Membranes 
THOMAS J. FLOTTE, M.D., GEORGE F. MURPHY, M.D ., AND ATUL K. BHAN, M.D. 
Departments of Pathology, Divisions of Dermatopa/:hology and Immunopathology, Massachusetts General Hospital and Brigham and Women "s 
Hospital, Boston, Massachusetts, U.S.A. 
We have demonstrated the presence of the glycopro-
tein T200 on the surface of human epidermal Langer-
hans and indeterminate cells by immunoelectron mi-
croscopy with the use of a monoclonal antibody. No other 
epidermal cells were positive. The presence of T200 on 
Langerhans cells confirms their hematopoietic origin 
because T200 is limited to hematopoietic cells and neo-
plasms. Alt~ough the f~nction of T200 is not k~10wn, 
antibodies duected agamst T200 have been pr_evwusly 
shown to inhibit accessory cell and natural k1ller cell 
activities. While the existence of a possible relationship 
between Langerhans cells and natural killer cells is 
unclear, Langer hans cells are important in cutaneous 
accessory cell functions; therefore, T200 may be impor-
tant in understanding the biology o~ Lang~rhans cells 
and their relationship to other cells m the Immune re-
sponse. 
Langerhans cells are dendritic cells usually found in squa-
mous epithelia that are important in accessory ce_ll funct~ons 
such as antigen presentation. Because _cell s';lrface _mteract1ons 
appear to be involved in these functiOns, mvest1gators have 
studied the surface phenotypes of the involved cells . The fol-
lowing proteins have been demonstrated on the surface of 
human Langerhans cells: Ia antigens [1], Fe receptors [2], C3 
receptors [2], T6 [3,4], M241 [5,6], and ATPase [7]. M~use 
epidermal sheets stained with ant1-common leukocyte antigen 
(anti-T200) have shown a pattern of dendri_t~c cel_ls suggestive 
of Langerhans cells (8] . In this study, we ut1hzed Im~unoele~­
tron microscopy to demonstrate that the glycoprotem T200 IS 
present on the ce ll surface of human Langerhans cells. 
MATERIALS AND METHODS 
Tissue 
The sk in specimens for light microscopy were obtained from plastic 
surgical procedures for cosmetic purposes. The t1ssue was rece1ved 
fresh, then frozen at - 70"C in OCT compound (Ames Company, 
Division of Miles Laboratories, Elkhart, lndtana) unttl processed f~r 
irnmunoperoxidase staining. The specimen for 1mmunoelectron mi-
croscopy was a 3-mm punch biopsy t hat was taken from the shoulder 
of a 30-year-old volunteer and processed immediately. 
Antibodies 
The followin g monoclona l a ntibodies were used in this study: OKM1, 
OKT6 (Ortho Diagnostics Systems, Inc. , Raritan, New Jersey) and 
a nti-common leukocyte a nt igen (anti-T200, T29/33 l9]) (Hybntech 
Inc ., San Diego, California ). OKM1 and anti-T200 are both of the same 
mouse immunoglobulin subclass, lgG2b, wh tle OKT6 IS IgG I. 
Jmmunoperoxida.se 
T he immunoperoxidase procedures have been described in detail 
previously [10,11]. Briefly, either 4 or !00 l'm-thick sections for light 
and electron microscopy, respectively, were stained 111 a 3-step b10tm-
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avidin system using the primary monoclonal ant ibody , biotiny\ated 
horse a nt imouse immunoglobulin a nd finally , av idin:biotinylated-
horseradish perox idase complexes (Vector Laboratories, Burlingame, 
Cali fo rnia). The sections were stained wi t h 3-amino-9-ethylcarbazole 
for light microscopy and 3,3 ' -diam inobenzidine for electron micros-
copy. 
1 mm.u.noelectron Microscopy 
Fresh tissue was immedi ately placed in Nakane's fixative for 20 min 
at 4 "C. The t issue was em bedded in 2.5 % agar and 100 l'm-thick 
sections were cut using a Vibratome (Lancer Series 1000, Brunswick 
Company, St. Louis, Missouri). The sections were stained as above, 
postlixed in formaldehyde-glutaraldehyde and osmium tetroxide, de-
hydrated in graded etha nol solut ions, and embedded in an Epon -
Araldite mixture. Ultrathin sections were cut with a Porter-Blum MT-
2 ul t ra microtome. The sections were stained with uranyl acetate and 
lead cit rate and examined with a Philips 301 electron microscope. 
RESULTS 
T200 
Light microscopy of skin sections stained with anti-T200 
revealed immunoreactive dendritic cells in the epidermis lo-
cated predominantly in suprabasilar locations. These cells were 
present in approximately the same density as OKT6-posit ive 
cells. Keratinocytes and rnelanocytes did not stain. In the 
dermis, perivascular mononuclear cells of variable contours 
were positive, but fibrob lasts, nerves, smooth muscle, and en-
dothelial cells did not stain. 
lmmunoelectron microscopy demonstrated the posit ive in-
traepidermal dendritic cells to be Langerhans cells (Fig 1) and 
indeterminate cells (Fig 2) (cells with nuclear and cytoplasmic 
features similar to Langerhans cells but without Birbeck gran-
ules; however, serial sections were not performed to determine 
whether these cells contained rare Birbeck granules) . The stain-
ing was limited to the plasma membrane and was similar in 
intensity and distribution to OKT6 staining. Keratinocytes and 
melanocytes were negative. In the dermis, there was surface 
staining of lymphocytes and mononuclear cells containing pha-
golysosomes, consistent with macrophages. Fibroblasts, endo-
t helial cells, nerves, and smooth muscle were negative. 
OKMJ 
Light microscopy of sections stained with OKM1 showed no 
staining in the epidermis. Some perivascular round cells in t he 
dermis were positive. 
Immunoelectron microscopy showed no staining of cells in 
the epidermis (Fig 3). In the dermis, the positive ce lls had 
features of macrophages, such as many lysosomes, phagolyso-
somes, pinocytotic vesicles, microfilaments, and multivesicular 
bodies. The staining was limited to the plasma membranes (Fig 
4). 
OKT6 
Light microscopy of sections stained with OKT6 showed 
dendritic cells in the epidermis, primarily in a suprabasilar 
location. In the dermis, there were rare positive cells. 
Immunoelectron microscopy demonstrated the positive ce lls 
in the epidermis to be Langerhans and indeterminate cells. The 
positive cells in t he dermis had features similar to Langerhans 
cells but contained no Birbeck granules; they were considered 
to be indeterminate cells. 
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F t<: .1 . 1'200 on Lange rhans cell. E lectron micrograph of a human 
epide rma l La nger ha ns cell (LC) sta ined fo r 1'200 showin g deposit ion 
or the imm unoreact.a nt on t he plasma memb rane ( arrowheud.~) . l n.sC' I , 
H igher magnification of a rea in the box , showing a Birbeck gran ule 
(arrow). 
F tr. 2. T200 on in dete rmin ate cell. E lect ron mic rograph of a huma n 
epide rma l indetermin ate ce ll (/C) sta ined for T 200 showing deposition 
of t he irn mu norcact.a rH on t he p lasma membra ne (arrowheads). No 
Birbeck gra nules we re ident ified . 
DISCUSS ION 
We have shown by immunoelectron microscopy t hat T 200 is 
a su rface ant igen of Langerhans and indete rminate cells in the 
epidermis. 
Among t he cell membrane antigens of most hematopoietic 
cell s a re a group of glycoprot.eins of high molecular weight t hat 
sha re a common determinant, or group of determinants, defin ed 
by monoclona l ant ibodies. These glycop roteins have been de-
scribed by ma ny investigato rs under different names such as 
Ly-5 in the mouse [12], ART and Ly-1 in the rat (1 3], leukocyte 
common antige n [14], common leukocyte antigen [15], T 200 
[9], Leu 200 [16], and B220 [17] in hu mans and rodents. 
T he first description of the ant igens was by Komuro et al 
[12], who used alloantisera to define the polymorph ism of the 
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F tc 3. OK M l and La ngerh ans cell. E lectron micrograph of a human 
epide rm al Langerha ns ce ll ( LC) s howing no sta ining wit h OKM J. 
Birbeck granul es a re prese nt with t he boxe8. 
F t<: 4 . OK MJ and mac roph age. Elec t ron mi crograph of a dermal 
macrophage (M ) sta ined with OK M 1 showin g deposit ion of immuno-
reactan t. on t he pl asma membra ne (arrowh eads). 
Ly-5 system in mice. Originally, it was thought t hat these 
antigens were limited to T cells; however, subsequent studies 
showed that they were present on most hematopoieti c cells 
including prothymocytes a nd pluripotent ial stem cell s [18). 
Hybridoma xenogeneic monoclonal ant ibody technology was 
used to produce ant ibodies against cell surface ant igens in many 
laboratories. Ant ibodies were developed for t he rodent. and 
human systems that precipi tated cell surface proteins with 
mult iple electrophoreti c mobili t ies, M , of 140,000- 220,000. T 
cell s express predominantly glycoproteins of 190,000- 200,000 
M, l1 9], whereas B cell s produce glycoprotei ns of 220,000 M , 
[17]. Some ant ibodies prec ipitate a ll of t he mult iple bands, 
most commonly ca lled "T200." Other ant ibodies prec ipitate 
only the 220,000 M, ant igen , generally call ed "B220" [17]. T he 
differences between t he glycoprote ins may be in 0- and N-
glycosidica lly linked, sialylated, ca rbohydrate cha ins [20] . 
T he t issue di stribut ion of T 200 is limited to hematopoietic 
cells [9]. In addit ion, when a variety of tumors were tested, 
only tumors with hematopoietic different iation exp ressed T200 
[21]. T he presence of T 200 on human Lange rhans cells con-
firms the hematopoietic origin of t hese cells. E legant chimera 
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studies have demonstrated the bone marrow origin of Langer-
ha ns cells in mice [22], but there is no such human evidence. 
The function of T 200 is not known, but it may be important 
in natural killer cell activity and in antigen presentation. Ex-
periments have shown that antibodies directed against T200 
inhibit t he activation of sp leen cells by heterologous anti-brain 
antibodies, probably through inhibitio n of accessory cell func -
tions [23 ]. Other experiments have shown that anti-T200 an-
tibodies can inhibi t natural killer cells [24,25], probably 
t hrough reduced recognition and binding of natural killer cells 
to their target cell s [25]. Cytotoxic T-cell function is not 
affected by treatment with anti -T200 ant ibodies [24,25]. 
Accessory cell functions are probably the most important 
roles Langerhans cells perform in the skin and T200 appears 
to be invo lved in these activi t ies. T200 may therefore represent 
a functionally important cell surface component of Langer hans 
cells. Further study will be necessary to understand the possible 
role of this glycoprotein in cutaneous immunity. The signifi-
cance of inhibition of natural killer cell activ ity by ant i-T200 
in relation to Langerhans cells is not clear, since tests for 
evidence of this function in Langerhans cells have not been 
done. The proposed mechanism of interference of recognition 
and binding of natural killer cell s to their target cells could be 
important, if Langerhans ce lls share these recognition or bind-
ing functions in their accessory ~e ll roles. . 
We have shown that T200 IS present on the surface oi 
Langerhans cells in the human epidermis by immunoelectron 
microscopy. These data confirm the hematopoietic origin of 
Langerhans cells . There is experimental evidence that this 
glycoprotein may have an impo~tant role. in accessory cell 
functions, t herefore, T200 may be Important 111 the understand-
ing of the biology of Langerhans cells. 
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